Introduction
The co-ordination chemistry of sulfur containing ligands-thiolates, thioetheres etc, is a traditional area still growing at a fast speed. Its interest steams from the importance of these compounds in catalytic processes, oil dehydrodesulfurization, biological systems and chemical synthesis amongst others. The equivalent chemistry involving fluoro-containing ligands, 1,2 is younger, proportionally less known, but not less interesting. Fluorinated compounds are becoming of increasing importance in modern pharmacology, 3 design of new materials 4 and catalysis of fluorinated organic compounds. 5 Substitution of hydrogen by fluorine has two general consequences. The first one is topological, as a result of the different dimensions between hydrogen and fluorine atoms. The second is an electronic one, caused by the difference on the electroatractor character of these two elements. It is possible to generalize in a broad sense, by stating that a fluorinated molecule is stereochemically similar to its normal hydrogenated analogue but considerably different as far as its electronic properties is concerned. The chemical reactivity derived from morphological changes is hardly altered whereas chemical behavior depending on electronic parameters is profoundly affected.
We have been interested in the chemistry of transition metal compounds with fluorinated ligands for a long time. 6 One of the areas that has particularly attracted our attention J. Braz. Chem. Soc.
is that related with sulfur containing polydentate ligands, especially those systems in which each sulfur atom has a different coordinating ability. In this paper we describe the synthesis and characterization of the non-symmetric ligands CH 3 
Infrared spectra
As expected for a cis configuration, IR spectra of compounds 1-5, show two absorptions in the 330-310 cm -1 range, assigned to the symmetric and asymmetric Pt-Cl vibrations. Δν = ν sym -ν asym , span from 11 to 15 cm -1 but without apparent correlation with the fluorinated substituent at the sulfur atom. The IR spectra are useful in terms of characterization since they exhibit the absorptions associated to both the ligands and the cisPtCl 2 fragment. Unfortunately since absorptions are relatively wide, this spectroscopy is insensitive to structural changes and therefore, for identification purposes, only characteristic bands are reported for compounds 1 to 7. Figure 1 , on the relative position of the sulfur substituents -syn and anti-and also, depending of the relative configuration of the PtS 2 C 2 cycle, A, B, C and D isomers.
In solution at room temperature, the A, B or C, D isomers are, in general, NMR indistinguishable because flipping of the PtS 2 C 2 ring is too fast on the time scale of this spectroscopy. There are some examples, with large R substituents, that allow distinct configurations of the SCR 2 CR 2 S-skeleton to be measured at low temperatures. 8 Normally however, all one can detect is a dynamic average between both stereoisomers shown in Figure 1 . Isomers syn and anti - Figure 1 -can also interconvert to each other through a process known as inversion of configuration 9 at the sulfur atoms. This inversion requires energies between 40 and 80 kJ mol -1 and therefore at room temperature both isomers can, normally, be experimentally detected by NMR. 10 Each of the sulfur substituents used in this work show second order magnetic systems. Experimentally the expected multiplicity for each absorption has been obtained. 19 F NMR parameters for compounds 1 to 5 are shown in Table 2 .
Compounds 1 to 5 show NMR spectra consistent with the presence of syn and anti isomers. As an example, Figure  2 shows the spectrum of cis-[PtCl 2 (CH 3 SCH 2 CH 2 SC 6 F 5 )] 1. The presence of only two absorptions (isomers) requires fast (in the NMR time scale) conformational changes at the metallacycle otherwise up to four isomers would have been detected, see Figure 1 .
At room temperature both isomers are in equilibrium with nearly equal abundances for compounds 1 to 4 and with a ca. 2:1 relative abundance for compound 5. It is worth mentioning that the presence of both isomers implies that inversion of configuration could not be only and simultaneously at both sulfur atoms.
From NMR data it is not possible to assign unambiguously a set of signals to a particular isomer (syn or anti). It has been suggested before 11 that the more abundant isomer corresponds frequently to the anti isomer, since this geometry minimizes the steric interactions. This does not seem to be the case for the complexes studied in this work, since they do not show significant differences between the relative syn:anti proportions observed. The relative sizes of both substituents -CH 3 and R f -are similar for all 1 to 5 complexes and apparently the steric hindrance of the methyl group has no effect on the orientation adopted by the fluorinated benzene ring. 19 F NMR spectrum of compound [PtCl 2 (CH 3 SCH 2 CH 2 SC 6 F 5 )] 1, Figure 2 , exhibits two sets of absorptions arising from the syn and anti isomers -magnetic system A 2 B 2 C-with nearly equal relative intensities. Each group includes three absorptions corresponding to fluorine nuclei at ortho, meta and para positions with relative intensities of 2:2:1 respectively.
[PtCl 2 (CH 3 SCH 2 CH 2 SC 6 F 4 H)] 2 exhibits a 19 F NMR spectrum with two groups of signals assigned to the syn and anti isomers -magnetic system A2B2X-with 1:1 relative intensities. Each set shows two absorptions arising from the fluorine nuclei in ortho and meta positions with nearly equal relative intensities. 19 F NMR spectra of compounds [PtCl 2 (CH 3 SCH 2 CH 2 SC 6 H 4 F)] 3 to 5, with a single fluorine atom in ortho, meta or para positions display the expected single absorption for each isomer. were studied by X-ray diffraction methods. Table 3 shows the principal bond angles and distances from these molecules. ORTEP diagrams are shown in Figures 3 and 4 .
Molecules 1 and 4 have platinum atoms bonded to both sulfur atoms of the chelating ligands with practically equal Pt-S bond lengths. 1: Pt-S1 2.244(2), Pt-S2 2.252(2) and 4: Pt-S1 2.257(3), Pt-S2 2.252(3) Å. Despite the presumed electronic differences between C 6 F 5 and C 6 H 4 F-3 there is no evidence of cis-effect since the Pt-S1 and Pt-S2 are practically equal for both compounds.
In contrast, trans bond distances, 1: Pt-Cl1 2.306(2), Pt-Cl2 2.330(2) and 4: Pt-Cl1 2.318(3), Pt-Cl2 2.322(3) Å, are significantly different and probably reflect a larger trans-influence of the SC 6 F 5 as compared with that of SC 6 H 4 F-3. Bond angles around the central platinum atoms as well as bond distances with sulfur and chlorine ligands define an almost perfect square.
Both substituents at the sulfur atoms are located above the S 2 Cl 2 plane, adopting a syn configuration, probably as a result of crystal packing effects. A noticeable feature on these structures is that the crystal seems to be stabilized by intermolecular interactions in which the ortho-fluorine atoms of C 6 F 5 in a molecule have short contacts with the para-fluorine atoms of C 6 F 5 in a neighbor molecule. Clearly, the presence of free ligand allows the donor sulfur atoms in CH 3 S-and R f S-to compete. Despite the chelating effect, the more basic CH 3 S group displaces the labile R f S moiety and trans- 
